I. INTRODUCTION
Recently, Free view video (FVV) that enables viewer to choose viewpoint freely has gained a lot of attention in both research and industry communities, The concept of FTV is first proposed by Fujii et al. [1] and has been adopted in MPEG draft. However, it's necessary to transmit large amount of data over communications networks.
Since it's not practical to transmit a large amount of data simultaneously, several different solutions have been proposed. The common solution is the depth map-based FVV method [2] , in which the color texture sequences are transmit together with depth map sequences. Such method exploits the mutual redundancy between videos from the neighboring viewpoints [3] . Since little geometric knowledge of the scene is needed, It can generate arbitrary views according to the viewer by using the image-based rendering method [4] . Recently, a Depth Estimation Reference Software (DERS) and a View Synthesis Reference Software (VSRS) are provided by Nagoya University [5] for the 3D Video and FTV project of the 3D Video Coding Team of the ISO/IEC Moving Pictures Experts Group (MPEG). The VSRS was used to generate synthesized views from all produced depth maps, and the DERS was used to produce depth maps. However, the depth maps produced by DERS have some mismatches and noise in the background area, which decrease the synthesized image quality.
In this paper, the Total Least Square (TLS) is employed to enhance the depth maps estimated by DERS, which aims to efficiently removing the mismatch and noise in the background area of the depth maps. Our method improves the quality of rendering result considerably in both objective and subjective. Experimental results verified the validity of our proposed algorithm.
II. DEPTH MAP ENHANCEMENT BASED ON TLS
Generally, the depth map is estimated by the DERS.
The intensity v of depth map can be expressed as: To remove noise on each segmentation slice arising from the mismatch and segmentation errors, the TLS (total least squares) algorithm is employed as follows:.
Firstly, we use the clustering and segmentation meanshift algorithm [6] to obtain the segmentation.
Then, we to generates the initial segmentation slice i δ by choosing a threshold ρ : Without loss of generality, we suppose the disparity model of background area is consistent with the linear model [7] . So, we can model the background area as follows:
Where (x,y) is the location in image, z is the depth in reference camera coordinate. Let f be the focus distance and λ be the baseline distance of two neighboring camera, 
A a b c = (8) To suppress the disturb error in both sides of equation (8), we employ the total least square method [8] 
III. EXPERIMENTAL RESULT
To test the performance of our method, we use the classical "Rena" and "Akko&Kayo" sequence [9] , and the parameters are set as table Ⅰ-. Table  is an example Ⅱ Ⅰ for Parameters in estimating the depth maps for 27th viewpoint of "Akko&Kayo" sequence. Table  lists the Ⅱ parameters for synthesis the "Akko&Kayo" sequence of viewpoint 28. Table Ⅲ is the objective comparison for "Akko&Kayo" sequence. Fig.1 shows the comparison of estimated depth map by DERS5.1 and the results of our method, it can be seen that we can get a more accurate depth map especially in the background area. Fig.2 is subjective comparison of the synthesized result between our method and the VSRS3.5 for "Rena" sequence, we can see that the Fig. 2(c) is worse than the Fig.2(b) , especially for the region inside the black circle. Fig.3 is the performance comparison for "Rena" sequence. 
IV. CONCLUSION
In this paper, we propose a depth map enhancement method in FVV system, which employs the TLS method to remove the mismatch and noise in the background area of the depth maps. The proposed method could find a good rendering result in both objective and subjective. Experimental results show that our method performs better than the original method.
